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1 Ochobhoh pe3yjn>TaT 

HacToamaa pa6oTa CBH3aHa c nonbiTKaMH otbcthtb b toh hjih hhoh Mepe Ha Bonpoc, Ha- 
ckojibko noBe/xeHHe munuuHou jjimaMHHecKOH CHCTeMbi sunepdoAuuno. 

rHnepGojiH^ecKHe ,o,HHaMHHecKHe CHCTeMbi HMeiOT HeHyjieBbie noKa3aTejiH JIanyHOBa, ho 
He HBjiinoTca THnHHHbiMH b npocTpaHCTBe Bcex ^HHaMHHecKHx CHCTeM [I]. HepaBHOMepHO 
rnnep6ojiHHecKHe CHCTeMbi, H3ynaeMbie b Teopnn IlecHHa [2], TaKJKe HMeiOT HeHyjieBbie no- 
Ka3aTejiH JIanyHOBa h Tax >Ke HeTHnnnHbi. 

Teopna IlecHHa H3yaaeT ,ini(p(peoMop(pH3Mbi, HMeiomne HeHyjieBbie noKa3aTejiH ilanyHO- 
Ba OTHOCHTejibHO HeKOTopoii (pHKcnpoBaHHoii HHBapnaHTHoii Mepbi, h onncbiBaeT noBejreHne 
TpaeKTopHH, TnnHHHbix OTHOCHTejibHO 3TOH Mepbi. B o6meM cjiyaae, HHBapnaHTHaH Mepa MO- 
jKeT 6biTb 3a^aHa H3HaaajibHO h corjiacoBaHa c rjia^KOH CTpyKTypon, a MoaceT onpe^ejiaTbca 
^HHaMHHecKOH CHCTeMoii. 3th flBa cjiyaaa cymecTBeHHO OTjinaaiOTca ^pyr ot ^pyra. 

,Hjia C 1 -jj;H(p(peoMop(pH3MOB jjByiviepHbix MHoroo6pa3HH, coxpaHaiomiix njiomajrb, Bochi [4] 
o6Hapy>KHji, hto THnHHHbie OToSpaaceHHa SToro KJiacca aBjiaiOTca jih6o Ahocobckhmh, jih6o 
HMeiOT HyjieBbie noKa3aTejiH ilanyHOBa. 

,Hjih Sojibhihx pa3MepHOCTefl b paSoTe [6] ycTaHOBJieHO, hto b npocTpaHCTBe ycTOHHHBO- 
spro^HHecKHx C 2 -ja;H(p(peoMop(pH3MOB c C 1 -TonojiorHeii, coxpaHaioiHiix rjia/iKyio cpopiviy o6t>- 
eMa Ha KOMnaKTHOM MHoroo6pa3HH pa3MepHOCTH 2 h Bbime, cymecTByeT OTKpbiToe h njioraoe 
no^,MHO>KecTBO HepaBHOMepHO rnnepSojiKHecKHx OTo6pa>KeHHH. 

Ecjih jj;H(p(peoMop(pH3M nacTHHHO rnnepSojiHaeH, coxpaHaeT o6T>eM h aBJiaeTca ycTofl- 
hhbo spro^HHecKHM, to Baraviera h Bonatti [7] noKa3ajiH, hto ckojib yro^HO MajibiM C 1 - 
B03Myni,eHHeM mojkho qzjejiaTb HeHTpajibHbiii noKa3aTejib JIanyHOBa HeHyjieBbiM. 

HacToamaa pa6oTa othochtch ko BTopoMy H3 ynoMHHyTbix HanpaBJieHHH - HCCJieflOBaHHio 
CHCTeM, hbh HHBapnaHTHbie Mepbi onpejrejiaiOTca JTHHaMHKoii h MoryT SbiTb He corjiacoBaHbi 
c rjia^KOH CTpyKTypoii. 0Ka3biBaeTca, ecjin OTKa3aTbca ot 3a^aHHOH apriori rjia^KOH HHBa- 
pnaHTHOH Mepbi, to HyjieBbie JlanyHOBCKHe noKa3aTejiH BCTpeaaiOTca ropa3,a,o name. 

Teopeivia 1 (Ochobhoh pe3yjibTaT). J^am 3aMKHymoso MHoeoo6pa3UM M, dimM > 4, nau- 
demcH manaH o6Aacmb U C Diff (M), umo ak>6ou du$$eoMop$u3M f 6 U UMeem AOKaAbHO 
MaKCUMaAbHuii uacmuuHO 8unep6oAUHecKuu ammpanmop A C M u HeamoMapHyw apzodu- 
HecKyto UHeapuaHmHyw Mepy \x c supp \x = A, odun U3 noKa,3ameAeu Jlnnynoea omnocu- 
meAbHO Komopou paeeu nyAto. 



,HoKa3aTejibCTBO TeopeMbi [I] coctoht h3 flByx ^acTen. B nepBoii Hac™ npoBO^HTca pe^yK- 
D,na o6mero Bonpoca ^Jia rjia^KHx flHHaMHiecKHx chctcm k aHajiorHHHOMy pe3yjiBTaTy npo 
KOCbie npoH3BefleHHa, cjie,zrya pa6oTe [13]. 

B BTopofl nacTH, Sojiee TexHiinecKoft h opnrHHajibHOH, coflepacHTca o6ocHOBaHne ynoivia- 
HyToro pe3yjibTaTa ,a,jia kocmx npoH3Be,a,eHHH Ha,a, cojieHOH^OM CivieHjia-BHjibHMca. B ynpo- 
m,eHHOM cjiynae (no^KOBbi CMeftjia BMecTO cojieHOH^a) 3th paccyat^eHHa npnBe^eHbi b pa6o- 
T ax [14] h [15] . 

Abtop npH3HaTejieH A. C. ropo^,en,KOMy, K). C. HjibaineHKO iB. A. Kjiermbmy 3a nojie3- 
Hbie H^eH h o6cy>K^,eHHfl. 

2 Pe^yKD,Ha rjia^Koro cjiynaa k rejib^epoBbiM kocbim npo- 
H3Be,n,eHHaM 

Mm paccMaTpHBaeM ^HHaMHHecKHe cncTeivibi, aBJiaiomHeca kocmmh npoH3Be,n;eHHaMH Ha^ 
cojieHOH^OM CMeHJia-BnjibaMca: 

F:A x5UA x S\ F{s,x) = (T(s)J s (x)). (1) 

3flecb A — cojieHOHfl, to ecTb MaKCHMajibHbift aTTpaKTop cooTBeTCTByiomero OToSpajKeHna 
T nojiHOTopna D b ce6a (cm. pa3^eji [3]) ; f s HenpepbiBHO 3aBHcamee ot napaivieTpa s G Aj 

CeMeHCTBO ,I],H(p(peOMOp(pH3MOB OKpyjKHOCTH. 

Ecjih 3aBHCHMOCTb f s ot s rejib,n;epoBa, to 6yn;eM roBopnTb o zejibdepoeoM kocom npon3- 
Be^eHHH; HaKOHen,, ecjin ceMeflcTBO f s aBjiaeTca orpaHH^eHHeM Ha Ao rjia^KO 3aBHcaiu,ero ot 
s G D ceMeiicTBa, to Taxoe ceMeiicTBO 6y^eM Ha3biBaTb sAadnuM. 

Tejib^epoBbi KOCbie npoii3Be,n;eHHa ecTecTBeHHO B03HHKaiOT npn "BbinpaMJieHnn" fliiHaMii- 
kh Ha HacTHHHO-rHnep6ojiHHecKHx HHBapnaHTHbix MHOJKecTBax. Cjieflyioinee npefljioaceHHe 
aBjiaeTca CBa3yioiiniM 3BeHOM Me>K^y HCCJie^OBaHHeivi thhhhhbix ^,H(p(peoMop(pH3MOB h Teo- 
pnen kocbix npoH3Be^,eHHH. 

TeopeMa 2. IJycmb 3adan 2Aadnuu du$(j)eoMop(jiu3M F U3 D x S 1 e ce6n, hgahwvuuuch 
kocum npou3eedeHueM Had omo6pacHceHueM cojienouda T, docmamoHHO 6au3kuu k moofcde- 
cmeeHHOMy edoAb caoh. Tosda y Ato6oso du$$eoMop$u3Ma F , docmamoHHO 6au3koso k F, 
MaKCUMaAbHuu ammpanmop A zoMeoMoptpen A x 5 1 , a ospaHuuenue F\% npu amoM soMeo- 
Mop$u3Me nepexodum e rejibflepoBO Kocoe npou3eedeHue, 6AU3%oe kF\\ qX s 1 - 

4 



CTporaa (J)opMyjiHpoBKa h ,a,OKa3aTejibCTBO co^ep>KHTca b pa6oTax A. C. ropo^en,Koro [13] 
h Hirsh, Pugh, Shub [ID]. IlpHMeHeHHe stoh TeopeMbi, no3BOJiaeT nepeHecTH HeKOTopbie cboh- 
CTBa kocbix npoH3BefleHHii Ha flH(p(peoMop(pH3Mbi. Ochobhoh pe3yjibTaT HacToamefl CTaTbH b 
TepMHHax Kocbix npoH3Be^eHHH cbopMyjiiipyeTca cjie^yioinHM o6pa30M: 

Teopeivia 3. Cymecmeyem omnpumaH o6Aacmb U e npocmpancmee zeAtdepoeux kocux npo- 
u3eedeHuu Had cojienoudoM CMeuAa-BuAbHMca Kq, codepMcau^an ZAadKue nocue npou3eede- 
huh, cnoAb yzodno 6AU3Kue k moofcdecmeeHHOMy no caok>, manan, nmo AK>6oe omo6paotceHue 
f E U UMeem apzoduHecnym Mepy c hoahum nocumeAeM A u nyAeeuM noKCL3ameAeM JIu- 
nynoea edoAb caoh. 

Ochobhoh pe3yjibTaT bbibo^htch h3 sthx ,a,Byx yTBep>KfleHHH cjie^yioiu,HM o6pa30M: pac- 
CMaTpHBaeTca rjia^Koe OTo6paa<:eHHe KOMnaKTHoro MHoroo6pa3Ha, oSjia^aromee nacTHHHO 
rnnepSojiHHecKHM HHBapnaHTHbiM mho^kcctbom, roivieoMopcpHbiM npaMOMy npoH3Be,n;eHHio co- 
jieHOH^a Ha OKpy>KHOCTb Ao x S . OToSpaxteHHe ctpohtch tbkhm o6pa30M, hto6bi ^HHaMHKa 
Ha HHBapnaHTHOM MHO>KecTBe HBjiajiacb rjia^KHM kochm npoH3Be^,eHHeM H3 o6jiacTH, o6ec- 
neHeHHofl TeopeMofl [3l CorjiacHO Teopeivie [2], Bee ^H(p(peoMop(pH3Mbi, flocTaTOHHO 6jiH3Kne 
k nocTpoeHHOMy, co^epjKaT no^MHOiKecTBO, ^HHaMHKa Ha kotopom conpaaceHa rejib^epo- 
BOMy KOCOMy npoH3BefleHHio, 6jiH3KOMy k HCxo^HOMy, a 3HanHT, npHHa^i,Jie>KameMy toh >Ke 
o6jiacTH. Tor^a ^jih SToro Kocoro npoH3Be,a,eHHa Han^eTCH HHBapnaHTHafl Mepa c HyjieBbiM 
noKa3aTejieM JlanyHOBa b^ojib cjioh. OTCiofla ^jih cooTBeTCTByiomeH HHBapHaHTHoii Mepbi 
B03Myiu,eHHoro ,a,H(p(peoMop(pH3Ma OflHH H3 noKa3aTejien JlanyHOBa paBeH Hyjiio. 

3 Tejib^epoBbi Kocbie npoH3Be,n,eHHa 

PaccMOTpHM cojieHOH^, CMeHjia-BHjibHMca, peajiH30BaHHbin KaK OTo6pa>KeHHe nojiHOTopna. 

A HMeHHO, nyCTb B — e,I],HHHHHBIH flHCK Ha njIOCKOCTH C KOMnjieKCHOH KOOp^HHaTOH u, S 1 — 

OKpyjKHOCTb, D = S 1 x B. PaccMOTpHM OTo6pa>KeHHe T : D — > D: 

T : {<p, u) - (6<p mod 1, \e 2m * + ±u) 

OTo6pa>KeHHe T HMeeT jiOKajibHO MaKCHMajibHbiH rnnepGojinHecKHH aTTpaKTop A, roivieo- 
MopcpHbiH S 6 — npocTpaHCTBy ^BycTopoHHHx nocjieflOBaTejibHOCTen H3 chmbojiob {0, . . . , 5}, 
b kotopom OTOK^ecTBjieHbi totkh {. . .wq . . . u>fc555 . . . } h {. . . wo • • • (u> fc + 1)000 . . . }. Orpa- 
HHneHHe T\a conpa»ceHO cflBHry BepHyjuin a : S 6 — > S 6 , a OTo6pajKeHne (PQ), TeM caMbiM, 



conpajKeHO OToSpajKeHHio: 

G : S 6 x S 1 -> S 6 x S 1 , (u, x) -► (aw, &,(a0)> (2) 

r^,e g^ — ceMeiicTBO ,a,H(p(peoMop(pH3MOB OKpysaiocTH, HenpepbiBHO b Diff -HopMe 3aBHCHin;Hx 
ot u> (b nacTHOCTH, rjia,a,Koe B^ojib cjioSb). 

TeopeMa^BJieHeT BbinojiHeHiie fljia OTo6pajKeHHa G ycjiOBHH (L, C, a)-rejn>,a;epoBOCTii: 

Wu,uj' e S 6 d C o(g u ,gu>) < C • d^(u,uj') a , 

\/u G S 6 maxmax(^(x), (g' 1 )'^)) < L. 

xes 1 

pjin HeKOTopbix KOHCTaHT L > 1, C>0, a G (0,1). 

3.1 YnpaBjiaeMbie Kocbie npoH3Be,a,eHH5i 

BBe^eM o6o3HaHeHHa: 

JmM = S^m-iy o • • • o g CTa; o ^ 

<jo[w] = id. 

IlycTb a — npoH3BOJibHoe KOHeaHoe cjiobo h3 chmbojiob 0, . . . , 5. Mepe3 {. . . \a . . . } mm 

o6o3HaHaeM npoH3BOJibHyio 6ecKOHeHHyio nocjie^OBaTejibHOCTb u G S 6 , y KOTopofi, Haan- 

Haa c HyjieBoro MecTa, 3anncaHO cjiobo a. AHajioraaHO bbo^hm o6o3HaaeHHa {. . .a\ ...} h 

{. . . a\b }. JlaTHHCKaa w h rpeaecxaa w o6o3HaaaiOT cjiOBa kohghhoh a 6ecKOHeaHoa ^jihhbi 

COOTBeTCTBeHHO. 

Onpe^ejieHne 1. riycTb Kocoe npoH3Be,a,eHHe G aBjiaeTca (L, C, a)-rejibflepoBbiM. CKaaceM, 
hto oho o6jiajj;aeT cbohctbom 

• pacmttwceHUH, ecjia cymecTByiOT v > 1, <$i > 0, TaKiie, hto jj;jia npoH3BOJibHoro HHTep- 
Bajia J C S 1 , \I\ < Sx m . 

3 3l ^5:Wu = {...\ Jl f3...},(3^5, Vxel {Dg u )(x) > v (3) 

• o6pamH020 pacmnotceHUH, ecna cymecTByiOT v > 1, Si > 0, Taxae, a™ fljia apoa3BOJib- 
Horo HHTepBajia / C S* , |/| < 5\: 

3j 2 ^5: Vu, = {...j 2 |/?...},/^5, VxG/ (^;i lw )(ar) > i/; (4) 



• HdJiuuutt 82-noeopoma, ecjiH fljia jiioSoh nocjie^OBaTejibHOCTH a; = {...|0/9...},/5^5, 

BepHo: 

S 2 
d C o{g u ,H 52 )<-^\ (5) 

3^;ecb nepe3 Hs 2 o6o3HaneH noBopoT Ha yroji 62. 

• HcuiuHUH CAa6onpwmMsueawuj ) eu op6umu, ecjin cymecTByeT npHTarHBaioiHaH nepno^H- 
necKaa op6nTa X, ^jia noKa3aTejia ilanyHOBa b^ojib cjioh KOTopoii, o6o3HaaaeMoro 
X(X) < 0, BBinojiHeHO 

\(X) + \nv>0 (6) 

• "y-npedcKa3yeMocmu mpaenmopuu, 7 > 0, ecjin ^Jia jiioSoh tohkh x G S , flJia Jiio6oro 
HaTypajiBHoro m, fljia jnoSoro KOHeaHoro cjiOBa w* = W- m . . . W-i\wq . . . w m -\ BBinoji- 
HaeTca 

diam{g± m {uj](x)\uj = {...w* ...}} < 7 (7) 

Onpe^ejieHne 2. (L, C, a)-rejiB^,epoBO Kocoe npoH3Be^,eHHe Ha3BiBaeTca ynpaeAfieMUM, ec- 
jih oho oSjia^aeT BceMH CBOHCTBaMH onpe^ejieHHfldl npnaeM KOHCTaHTBi MoryT Sbitb BbiSpaHBi 
yflOBJieTBopaiomHMH ycAoeuw cozjiacoeanHocmu KOHcmcmm. IIocjieflHee coctoht b tom, hto 

7<^, 6t>36 2 (8) 

h 

a > log 2 L. 

JleMMa 1. JJjih mo6ux 3adauHux L > 1, C > u a G (0, 1) MHoencecmeo ynpaejineMux 
cucmeM nenycmo, omnpumo u codepMcum omo6paotceHun, CKOAb yzodno 6AU3Kue k mootcde- 
cmeeHHOMy edoAh caoh. 

^OKa3aTejii>CTBO. /JeiicTBHTejiBHO, b npoH3BOJiBHOH OKpecTHOCTH W C Diff (S 1 ) TO>K^e- 
CTBeHHoro OTo6pa>KeHHa OKpy>KHOCTH mojkho BbiSpaTB Tpn rHnep6ojniaecKHx ^H(p(peoMop- 
(pH3Ma 51,2,3 c oflHHM aTTpaKTopoM ii o/i;hhm penejuiepoM, o6ecneaiiBaioni;iie CBoftcTBa pac- 
TajKeHiia h oSpaTHoro pacTaaceHiia, noBopoT Ha Majibin yroji go, ^H(p(peoMop(pH3M Mopca- 
CMeiijia g& c npiiTariiBaiomeH nepiio^iiaecKoii op6htoh 11 Toa^ecTBeHHoe OToGpaaceHiie g§ : = 
id. OnpeflejiiiM oro6paa<eHiia ceMeflcTBa g w := gi Ha cjiOBax BH^a {. . . \i(3 . . . }, r^e /3 7^ 5, 
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h npcmojDKHM ceMeiicTBO rjia^KHM o6pa30M Ha ocTaBHineca cjiOBa 6a3bi. OToSpaateHna npo- 
^oji>KeHHfl mo5kho Bbi6paTb npHHa^jieacamnMH OKpecTHOCTH W. HenycTOTa ,a,OKa3aHa. 

B OTHonieHHH Bcex cbohctb onpeflejieHna [H Kpoivie CBoflcTBa npe,n;cKa3yeMOCTH TpaeKTO- 
pnii, jicho, hto ohh C 1 -ycTOHMHBbi. Cjie,ii;yioiHaa jieMMa, npHHa^jieacainaa A. C. ropofleHKOMy, 
BbiBOflHT npe^,CKa3yeMOCTb TpaeKTopnH H3 ycjiOBHa Ha noKa3aTejib Tejib^epa h CKopocTb pac- 

TflJKeHHH. 

JieMMa 2 ([12, Lemma 3.1]). IJycmb 3ada.HU L, C u a, manue, nmo eunoAneno a > 
log 2 L — emopoe U3 ycAoeuu cozAacoeauHocmu Koncmanm. Tozda cymecmeyem manoe K = 
K(L,C,a), nmo 3am ak>6ou (L,C,a)-cucmeMu, 5-6au3kou k S-cmyneHHamoii, 

dco(g±m[u},g± m [u'}) < 7 := K& 3 , (9) 

sdeP = !-££. 

TaKHM o6pa30M, HepaBeHCTBO K5 13 < || Ha paccroaHHe 5 ot ynpaBjiaeMoft cncTeMbi ^,o ee 
B03Myiu,eHHa BjieaeT BbinojiHeHne ycjiOBHa npe^CKa3yeMOCTH TpaeKTopHH ^jia nocjie^Hero. I 

3.2 IIocTpoeHHe nepnoflHHecKHx op6nT 

Onpe^ejieHne 3. IlycTb 3a^aHa nepnoflnaecKaa op6nTa X OToGpaaceHna G, nepnoa, X paBeH 
P, h e > - (pHKcnpoBaHO. ToHKa y Ha3biBaeTca (e, P)-6au3kou k op6nTe X, ecjin HaftaeTca 
x G X TaKoe, hto 

V/ = 0,1...P-1 d(G l (x),G l (y))<e. 

JieMMa 3 (OcHOBHaa jieMMa). IJycmt> nocoe npou3eedenue G euda §E) o6Aadaem ceoucmeoM 
ynpaeAtteMocmu u D = D(G) > — Henomopasi KOHcmaHma. Ilycmb X — npou3&OAb- 
nasi nepuoduuecKaa op6uma G nepuoda P c MyAbmunAunamopoM no caow < 9 < 1, 3am 
noKa3ameAH Jlnnynoea edoAb caoh X := -^- nomopou eunoAHHemcn: 

A + lni/ > D. 

Ilycmb U - npou360AbHatt OKpecmHocmb e E 6 x S 1 Tozda djm ak>6o20 e > cyv^ecmeyem 
nepuoduuecKan op6uma Y kocozo npou3eedeHUH G c nepuodoM P' > 2P u noKa3ameAeM 
Jlnnynoea edoAb caom A' < maKan, nmo: 

1. op6uma Y nepecenaem OKpecmHocmb U; 



2. |A'| < C|A|, sde C = C(G) — 2Ao6aAbnan KOHcmanma, 3aeucMinaM moAbKO om kocozo 
npou36eden,UH G, < C < 1; 

3. \' + In v > D; 

4- cymecmeyem Y C Y u npoeKtj ) UM n : Y — ► X manue, umo: 

(a) ece moHKU MHOMcecmea Y nejiHwrncH (e, P)-6jiu3kumu k op6ume X, npuueM e 
onpede./ieHuu{^ mochcho 63simb x = n(y); 

(b) doAM k := ^y moueK, e nomopux onpedeAena npoenyuH %, oyenueaemcH ko,k: 

31 Al 

(c) KOAunecmeo aAeMenmoe npoo6pa,3a t\^ 1 {x) odunaKoeo 3ah ecex i6l. 

/^OKa3aTejibCTBO. nepnoflnnecKaa op6nTa Kocoro npoH3BefleHna 3aflaeTca CBoeit Hanajib- 
hoh tohkoh (u),x), on G X 6 , x G S , u) = (w) — nepnoflnnecKaa nocjieflOBaTejibHOCTb, 
w = (wq . . . Wp-i) — ee nepncm n BepHo: 

a p uj = uj gp[co](x) = x. 

Hcnojib3ya CBoiicTBa ynpaBjiaeMOcra n 3a(pnKcnpoBaB HHTepBaji J Ha n,eHTpajibHOM cjioe, 
mm no^SnpaeM cepnio cjiob w'(k) b 6a3e, fljinHa kotopmx B03pacTaeT c poctom HaTypajibHoro 
napaivieTpa k. CooTBeTCTByiomHe OToSpaxceHna Kocoro npoH3BefleHHH SyayT OKHMaTb J b 
ce6a, rapaHTiipya HajiHane npHTarHBaiomen b^ojib cjioa Heno^BHJKHOH totkh, a hx npon3- 
BO^Haa Ha J 6yn;eT paBHOMepHO orpaHnaeHa no k. YBejinnnBaa k, mojkho floSnTbca CKOJib 
yroflHO 6jiH3Koro k Hyjno OTpnn;aTejibHoro noKa3aTejia JlanyHOBa. 

IlonyTHO, CTpoa HOByio opSnTy Y, mbi oSecneanBaeM ee npoxoK^eHne aepe3 OKpecTHOCTb 

U H 6jIH30CTb TOHeK HOBOH H CTapOH Op6nT (cBOHCTBa 4 a ~4 c )- 3™ n03BOJIHT HaM nOJiyHHTb 

CBoiicTBa npe^ejibHoii Mepbi: Becb aTTpaKTop b KanecTBe HOCHTejia n 6jih30ctb BpeivieHHbix n 
npocTpaHCTBeHHbix cpeflHHx. 

TexHHKa ^OKa3aTejibCTBa noflpoSHO onncaHa b |15j . I 



3.3 3proflHHHOCTb h HyjieBwe noKa3aTejin JIanyHOBa 

JleMMa 4. fljisi Ato6ou ynpaeAneMOU cucmeMU Haudemcn apzoduuecnatt UHeapuaHmnaH Mepa 
c hoahum HocumeAeM u nyAeeuM noKa,3ameAeM Jlnnynoea edoAb caoh. 
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/]^OKa3aTejibCTBO. BbiSepeM cneTHoe ceMencTBO OKpecraocTeH Ui Taxnx, hto Ka>K,a,aa Tonica 
npocTpaHCTBa noKpbiTa OKpecTHOCTbio ckojib yro^HO Majioro .zniaMeTpa. 

Bocnojib30BaBniHCb jieMMofl [HI mm MO>KeM nocTponTb nocjie^OBaTejibHOCTb npnTarnBaio- 
mnx BflOJib cjioa nepnoflHMecKHx op6nT X^ HannHaioiiryioca co cjiaGonpnTarnBaioineH op6n- 
tm (cm. (JOJ)), Kaac^aa op6nTa Xi nepeceKaeTca c OKpecTHOCTbio Ui. IloKa3aTejiH JlanyHOBa 
fljia 9thx op6nT 3KcnoHeHn,HajibHO CTpeMHTca k Hyjiio, npnneM Kaat^an cjie,ii,yioiii,aa op6HTa 
Sojibniyio nacTb BpeMeHii npoBOflHT okojio npe^biflymeH. 

PaccMOTpHM nocjie^OBaTejiBHOCTb aTOMapHbix Mep, paBHOMepHO pacnpe^ejieHHbix Ha 3thx 
op6HTax. H3 ycjiOBHa Ha "noxoatecTb" op6nT (cm. 3aKjnoneHHe [4] jicmmm [3|) c noMombio ap- 
roflnnecKoii TeopeMbi BnpKrocpa-XHHMHHa BbiBO^HTca, hto jiioSaa npe^ejibHaa TonKa noc- 
TpoeHHofl nocjieflOBaTejibHOCTH 6yn;eT BproflnnecKoii HHBapnaHTHon Mepon; TaKJKe hccjiojkho 
npoBepaeTca HeaTOMapHOCTb npe^ejibHOH Mepbi. IlocKOJibKy npocTpaHCTBO Mep Ha X 6 x S" 1 
*-cjia6o KOMnaKTHO, mm mojkbm BM^ejiHTb H3 3toh nocjie^OBaTejiBHOCTH cxoflnmyioca — b 
CHJiy BbiniecKa3aHHoro k spro^nnecKon HHBapnaHTHon Mepe — noflnocjieflOBaTejibHOCTb. 3Ta 
npe^ejibHaa Mepa h 6yo,eT hckomoh. 

^encTBHTejiBHO, noKa3aTejib JlanyHOBa Jjjia BproJXHnecKOH HHBapnaHTHOH Mepbi Bbipa>Ka- 
eTca KaK HHTerpaji no btoh Mepe ot HenpepbiBHofi cpyHKnnn — npoH3BO^HOH OTo6pa:>KeHHa 
B^ojib cjioa. Ilo3TOMy noKa3aTejib JlanyHOBa ^Jia npe,n;ejibHOH Mepbi paBeH npe^ejiy noKa3a- 
Tejien JlanyHOBa, to ecTb Hyjno. 

C flpyron CTopoHM, ecjiH op6nTa Xi nepecxaeT U, to nepeceneHne ecTb h y Bcex opSnT 
Xj, j > i, npnneM ^ojia o6innx ToneK He CTpeMHTca k Hyjno. TeM caMMM, npe^ejibHaa Mepa 
Ui He paBHa Hyjno, hto oSecnenHBaeT coBna^eHne HOCHTejia Mepbi co BceM npocTpaHCTBOM. 

3th paccyat^eHna CTporo npoBe^eHM b pa6oTe |14j (cm. jieMMM 1 h 2) ,a,jin nacTHoro 
cjiynaa CTyneHnaTbix kocmx npon3BefleHHH Hafl no^KOBOit CMeiiJia n ,ii;oc.jiobho nepeHOcaTca 
Ha o6innn cjiynan. ■ 

3.4 ^OKa3aTejibCTBO TeopeMM [3] 

IlocTpoeHHaa npn flOKa3aTejibCTBe jicmmm Q] cncTeMa aBJiaeTca He tojibko rejibflepoBoii, ho 
h ruiaJXKOH, a Bee 6jiH3Kne — ynpaBjineMMMH rejib^epoBMMH. B cnjiy jieMM [3] h [4] ,a,jin hhx 
Han^eTca sproflnnecKaa HHBapnaHTHaa Mepa c HyjieBMM noKa3aTejieM JlanyHOBa b^ojib cjioa. 
TeopeMa ^OKa3aHa. 
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